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Organic nitroso and nitro compounds,  which release either
nitric oxide or nitrogen dioxide upon heating  or nitrosonium ion
upon treatment with acid, react with secondary amines to produce
nitrosamines.

Under certain circumstances,   primary, tertiary, and quarternary
amino compounds (including amine oxides)  produce nitrosamines
upon reaction with nitrous acid  and nitrogen oxides.    Generally,
these reactions are less extensive than those with secondary amines.

The extent of nitrosamine formation in foods  is affected by the
type of matrix (hydrophilic or hydrophobic),  the presence of natural
antioxidants,  and methods of  processing and  cooking.    For example,
nitrogen oxides in smoke may produce nitrosamines  in smoked products.
These reactions may be mediated  by other carbonyl  and phenolic con-
stituents of smoke.

CONCLUSIONS AND RECOMMENDATIONS

It is now clear that N-nitroso  compounds  form from nitrous
acid and nitrite salts during the processing,  cooking, and digestion
of  food.    Thus,  attention should be directed toward the conditions
that prevail during the preparation,  processing, and storage of foods
to identify those that could lead to  the generation of N-nitroso
compounds.    For example,  the production of nitrite salts by the
oxidation of  amino compounds,  the reduction of  nitrate salts,   and
the hydrolysis  of gaseous nitrogen oxides may all occur.     Further
research is also needed (1)  to determine the rate at which N-nitroso
compounds  form at low nitrite concentrations,  which approximate
those present in the digestive  tract;   (2)  to study the ability of
dietary antioxidants other than ascorbic acid and a-tocopherol to
inhibit the formation of N-nitroso  compounds;   and (3)  to  characterize
the conditions that determine the formation of N-nitroso compounds
in complex matrices that mimic food itself.    It is also clear that
N-nitroso compounds form readily from nitrogen oxides,  but much more
remains  to be learned about the scope and extent of  these reactions
in the environment,  during the cooking of food,  and in vivo.    Nitrogen
oxides  also generate N-nitro compounds  from amino substrates,  a
reaction that warrants further attention in view of the carcinogenic
properties of one of  these compounds  (dimethyl nitramine), which is
the only one that has been tested.